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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a cyanogen-free Cu-Sn alloy electroplating soln. fit for 
decoration by adding a specified brightener, a specified auxiliary brightener, a specified 
surface tension regulating agent, etc., to a Cu-Sn pyrophosphate plating soln. 
SOLUTION: A brightener made of a reactional product of ammonia or an amino acid deriv. 
such as ethylenediamine and epihalohydrin in a ratio of 1:1, an auxiliary brightener made of 
an aldehyde deriv. such as formaldehyde or paraformaldehyde, a surface tension regulating 
agent such as gelatin or gum arabic and pyridine or an N-benzylpyridinium cieriv. such as 
nicotinic acid are added and dissolved in a Cu-Sn alloy electroplating bath contg. copper 
pyrophosphate, stannous pyrophosphate, etc., as Cu and Sn ion sources to obtain the 
objective Cu-Sn alloy electroplating soln. not contg. cyanogen ions harmful to the human 
body, giving many stable color tones such as silver, gold and black and fit for decoration. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pyrophosphoric-acid bath for copper-tin alloy plating characterized by containing 1 : 1 
resultants (a) and aldehyde derivative (b) of an amine derivative and epihalohydrin as an additive. 
[Claim 2] The pyrophosphoric-acid bath for copper-tin alloy plating according to claim 1 which contains 
a surface tension regulator (c) further as an additive. 

[Claim 3] Furthermore, the pyrophosphoric-acid bath containing N-benzyl pyridinium derivative (d) 
according to claim 1 or 2. 

[Claim 4] 1 :1 resultants (a) of an amine derivative and epihalohydrin Ammonia, Ethylenediamine, 
diethylenetriamine, diethylenediamine (piperazine), N propylamine, 1,2-propanediamine, 1,3- 
propanediamine, l-(2-aminoethyl) piperazine, 3-diethylaminopropylamine, Dimethylamine, a 
hexamethylenetetramine, tetraethylenepentamine, The pyrophosphoric-acid bath according to claim 1 
which are 1 : 1 resultants of one sort or two sorts or more of amino derivatives chosen from 
triethanolamine, a hexamethylenediamine, and isopropanolamine, and epichlorohydrin. 
[Claim 5] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pyrophosphoric-acid bath for copper-tin alloy 
plating which can plate the copper-tin alloy which fitted the application for an ornament, without 
blending cyanide ion. 
[0002] 

[Description of the Prior Art] As plating for an ornament, nickel plating is used widely conventionally. 
However, since there is a problem of the nickel allergy which causes a rash and inflammation on an * 
accessories wearer's skin in nickel plating, copper-tin alloy (bronze) plating is improved in recent years 
as what is replaced with this. Copper-tin alloy plating has smooth nature and corrosion resistance, and 
gloss or delustering plating has a color tone similar to 24K gold plate, also has moderate hardness, and is 
used for accessories as imitation 24K gold plate finishing etc. 

[0003] Most plating baths which perform copper-tin alloy plating industrially use the plating bath 
containing cyanide ion, such as a cyanogen-stannic-acid bath and a pyrophosphoric-acid tin-copper- 
cyanide bath, since waste-water-treatment regulation is severe, it requires cost for processing, and it has 
a problem also from the standpoint of working in a safe environment. Therefore, the copper (henceforth 
no cyanogen)-tin alloy plating bath which does not blend cyanide ion is called for. 
[0004] As a no cyanogen bath for copper-tin alloy plating, the pyrophosphoric-acid bath is known 
conventionally. Although carried out by energizing using the bath which comes to contain copper 
pyrophosphate and pyrophosphoric-acid tin, a complexing agent (for example, pyrophosphoric-acid 
alkali-metal salt), and other additives, since there is no suitable brightener suitable for a pyrophosphoric- 
acid bath, there is no silver white-like gloss in plating obtained, and a color tone is not stabilized by 
pyrophosphoric-acid plating, either, and it cannot be enough satisfied as an object for an ornament. 
Moreover, this pyrophosphoric-acid plating bath for copper-tin alloy plating has the narrow optimal 
current density range, the deposit tends to deposit spongily, and the available no cyanogen bath is not 
put in practical use on a scale of industrial. Therefore, the purpose of this invention is to offer the no 
cyanogen pyrophosphoric-acid bath which can perform industrially copper-tin alloy plating for an 
ornament as nickel alternative plating. 
[0005] 

[Means for Solving the Problem] this invention persons are [ 1:1 resultants of an amine derivative and 
epihalohydrin, an aldehyde derivative, and ] requests as an additive, as a result of considering 
wholeheartedly the copper-tin alloy plating by the pyrophosphoric-acid bath. By using a surface tension 
regulator, that the aforementioned purpose is attained and by adjusting the concentration rate of a copper 
ion and tin ion under bath, the color tone of a deposit coat could be easily changed from silver white to 
brown, and the color tone and coat were stabilized, it checked becoming a glossy beautiful thing, and 
this invention was completed. 

[0006] That is, this invention offers the following pyrophosphoric-acid baths for copper-tin alloy 
plating. 
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(1) The pyrophosphoric-acid bam pyrophosphoric-acid bath for copper-tin alloy plating characterized by 
containing 1:1 resultants (a) and aldehyde derivative (b) of an amine derivative and epihalohydrin as an 
additive. 

(2) The pyrophosphoric-acid bath pyrophosphoric-acid bath for copper-tin alloy plating given in said 1 
which contains a surface tension regulator (c) further as an additive. 

(3) Pyrophosphoric-acid bath given in said 1 or 2 which contains N-benzyl pyridinium derivative (d) 
further. 

(4) 1:1 resultants (a) of an amine derivative and epihalohydrin are ammonia, ethylenediamine, 
diethylenetriamine, diethylenedi amine (piperazine), n propylamine, 1,2-propanediamine, 1,3- 
propanediamine, l-(2-aminoethyl) piperazine, 3-diethylaminopropylamine, dimethylamine, a 
hexamethylenetetramine, tetraethylenepentamine, triethanolamine, and a hexamethylenediamine. And a 
pyrophosphoric-acid bath given in said 1 which is 1 : 1 resultants of one sort or two sorts or more of 
amino derivatives chosen from isopropanolamine, and epichlorohydrin. 

(5) A pyrophosphoric-acid bath given in said 1 whose an aldehyde derivative (b) is formaldehyde, a 
paraformaldehyde, or meta- formaldehyde. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the pyrophosphoric-acid bath for copper-tin alloy 
plating which can plate the copper-tin alloy which fitted the application for an ornament, without 
blending cyanide ion. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] This invention offers the pyrophosphoric-acid bath for no cyanogen copper-tin 
alloy plating which can perform copper-tin alloy plating industrially. According to this invention, the 
coat of silver white, golden color, brown, and many color tones further stabilized to black is obtained by 
using a still more nearly special additive by changing the copper under bath, and the bath presentation of 
tin. Moreover, in order not to use cyanogen in the pyrophosphoric-acid bath of this invention, there is no 
problem on waste water treatment or an environment. 

[Translation done.] 
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TECHNICAL PROBLEM 



[Description of the Prior Art] As plating for an ornament, nickel plating is used widely conventionally. 
However, since there is a problem of the nickel allergy which causes a rash and inflammation on an 
accessories wearer's skin in nickel plating, copper-tin alloy (bronze) plating is improved in recent years 
as what is replaced with this. Copper-tin alloy plating has smooth nature and corrosion resistance, and 
gloss or delustering plating has a color tone similar to 24K gold plate, also has moderate hardness, and is 
used for accessories as imitation 24K gold plate finishing etc. 
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TECHNICAL PROBLEM 



[Description of the Prior Art] As plating for an ornament, nickel plating is used widely conventionally. 
However, since there is a problem of the nickel allergy which causes a rash and inflammation on an 
accessories wearer's skin in nickel plating, copper-tin alloy (bronze) plating is improved in recent years 
as what is replaced with this. Copper-tin alloy plating has smooth nature and corrosion resistance, and 
gloss or delustering plating has a color tone similar to 24K gold plate, also has moderate hardness, and is 
used for accessories as imitation 24K gold plate finishing etc. 

[0003] Most plating baths which perform copper-tin alloy plating industrially use the plating bath 
containing cyanide ion, such as a cyanogen-stannic-acid bath and a pyrophosphoric-acid tin-copper- 
cyanide bath, since waste-water-treatment regulation is severe, it requires cost for processing, and it has 
a problem also from the standpoint of working in a safe environment. Therefore, the copper (henceforth 
no cyanogen)-tin alloy plating bath which does not blend cyanide ion is called for. 
[0004] As a no cyanogen bath for copper-tin alloy plating, the pyrophosphoric-acid bath is known 
conventionally. Although carried out by energizing using the bath which comes to contain copper 
pyrophosphate and pyrophosphoric-acid tin, a complexing agent (for example, pyrophosphoric-acid 
alkali-metal salt), and other additives, since there is no suitable brightener suitable for a pyrophosphoric- 
acid bath, there is no silver white-like gloss in plating obtained, and a color tone is not stabilized by 
pyrophosphoric-acid plating, either, and it cannot be enough satisfied as an object for an ornament. 
Moreover, this pyrophosphoric-acid plating bath for copper-tin alloy plating has the narrow optimal 
current density range, the deposit tends to deposit spongily, and the available no cyanogen bath is not 
put in practical use on a scale of industrial. Therefore, the purpose of this invention is to offer the no 
cyanogen pyrophosphoric-acid bath which can perform industrially copper-tin alloy plating for an 
ornament as nickel alternative plating. 
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[Means for Solving the Problem] this invention persons are [ 1:1 resultants of an amine derivative and 
epihalohydrin, an aldehyde derivative, and ] requests as an additive, as a result of considering 
wholeheartedly the copper-tin alloy plating by the pyrophosphoric-acid bath. By using a surface tension 
regulator, that the aforementioned purpose is attained and by adjusting the concentration rate of a copper 
ion and tin ion under bath, the color tone of a deposit coat could be easily changed from silver white to 
brown, and the color tone and coat were stabilized, it checked becoming a glossy beautiful thing, and 
this invention was completed. 

[0006] That is, this invention offers the following pyrophosphoric-acid baths for copper-tin alloy 
plating. 

(1) The pyrophosphoric-acid bath pyrophosphoric-acid bath for copper-tin alloy plating characterized by 
containing 1:1 resultants (a) and aldehyde derivative (b) of an amine derivative and epihalohydrin as an 
additive. 

(2) The pyrophosphoric-acid bath pyrophosphoric-acid bath for copper-tin alloy plating given in said 1 
which contains a surface tension regulator (c) further as an additive. 

(3) Pyrophosphoric-acid bath given in said 1 or 2 which contains N-benzyl pyridinium derivative (d) 
further. 
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EXAMPLE 



[Example] Hereafter, although an example and the example of a comparison explain this invention, this 
invention is not limited to the following example. In addition, what is shown below as an additive was 
used. 

(a) Brightener (1:1 resultants of an amine derivative and epihalohydrin) 

300ml of water and piperazine lmol (86g) were supplied to the direct-vent-system container which set 
the thermometer, the spiral condenser, and the agitator, the churning dissolution was carried out, and 
solution temperature was made into 40 degrees C. Epichlorohydrin lmol (92g) was supplied in 10 steps 
m the state of churning. Under the present circumstances, although solution temperature rose with heat 
of reaction, injection spacing of epichlorohydrin was adjusted, having used the upper limit as 80 degrees 
C. After the whole-quantity injection of epichlorohydrin, solution temperature was kept at 80 degrees C, 
and churning was continued for 1 hour. Then, it cooled naturally to the room temperature and the whole 
quantity was adjusted to 1L. 

(b) Gloss adjuvant (aldehyde derivative) : paraformaldehyde. 

(c) Surface-tension processing agent : acetylene glycol (trade name: Surfynol 465 Nissin Chemical 
Industry Co., Ltd. make). 

(d) N-benzyl pyridinium derivative : 300ml of water was put into the direct- vent-system container which 
set the thermometer, the spiral condenser, and the agitator, 1.5 mols (60g) of sodium hydroxides were 
dissolved, and one mol (123g) of nicotinic acids was dissolved further. Solution temperature was kept at 
50 degrees C, and one mol (126g) of benzyl chlorides was supplied in 10 steps. Under the present 
circumstances, although solution temperature rose with heat of reaction, injection spacing of a benzyl 
chloride was adjusted so that it might not exceed 80 degrees C. After the whole-quantity injection of a 
benzyl chloride, solution temperature was kept at 80 degrees C, and churning was continued for 1 hour. 
Then, it cools naturally to a room temperature, the whole quantity is adjusted to 1L, and it is 1M. The N- 
benzyl-nicotinium-hydrochloride water solution was obtained. 

[0022] It is the plating bath shown in the example 1 following 1.5 They are the inside of a mini barrel, 
50**5 degrees C of bath temperature, and current density about 30 carbon buttons made from brass 
(3dm2) which carried out the liter initial make-up of electrolytic bath, and carried out pretreatment of 
alkaline degreasing, rinsing, acid cleaning, and rinsing by the usual approach. 0.5 A/dm2 It plated by 
energizing for 1 5 - 20 minutes under the condition. 
[0023] 
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-28.6 ( 2.9-25.8) g/L 
-500 ( 1 50-4 50) g/L 
-1 2 (4.5 -11.5) 



[0012] *M«tn y y|»8li±E<a**ftJfcfc: 
ffiftlfflj ( a ) , ( b ) . RVmmiZk 0(c) 5riE^-r 

h . mmt&mmoft, mm < a > ( r s yi?s£ft 

LTWfifflSrftfe^. 7$yf^ttfc LT(±. W£tf7 
y*~7. Xfl/yy7S^> ylfl/yh'JTSy. 

y. l. l, 3-7'nAyyr 

$y. 1- (2-7$yx^-/y) tX5yy> 

f-zi/rs/roe/vrsy. y^f^7$v, 

f-uyrt-7$y\ f b5xfl/y<y^5/ b'Jx 
?/-/i-7$y\ Mt^fi/yy'rsy. -fyro^t 

/-/U7S y&fc'^W £>i"U xtAotK y yfc LT 
WliKxt7Dot Y y yj&«aj«f £ft£«i, 
$i*!tlT'&fflLTiJ:V>L. 4£2SWJt£|5]B#Kf£ffll 
■C i J: v\ #4 L 5 y»U tVNo t H y y I 
0)1 : lRmfctytlXlt. ^'Xf-Uy-y-'TSy (f 

ytxt^oDt h'yyhoKJ^^T^i). 
[0013] cio i 0 %mm*Es$iM*7 5 yttw^o* 
jS^xt-Ant vvycvm^mzmm. m$t& 



jtt-ti . »4>ftA:R*6«ti»*S»*H**Ltt» 

[0014] ^!)D^J ( a ) CDtttli0.13-1.5g/y 
•yh;k 04L<(iO.35-O.72g/y y Wy-C'J>l). j£ 

(a) <nmw'j?%^kmmfiizmiiiL%<% t ). tti 
[0015] mm ( b ) ( r;yrt mmm * 

il?«BWWfc LT«ffl$ftl>. A*Wtc(i*;yAr;yrt 

A'7*;yAr;yrt F*W4Lv>„ ^JdS'J 
(b) £7)»ft(i0.1-l g/y if4L<(i 0. 

4-0.6 g/y -y h;y-C'S>S. ( b ) <Dfi#'>&^ 

[0016] *%WX'ii, limtm ( a ) m ( b ) 

$6KaSJl««l ( c ) (^ffi5S^5ft®PD t 
fflv^ctfciO. ^-y^jyxJlftjWMfffcfc 1 ). B 
A14^iSf^1i* { |6]±-ri.. a®5S^^a^J ( c ) k ix 

u&mnmft^M. 3n-f vmmtfmmx'%. mux* 



(4) 



ftfflVl 0-102278 



f-uv^»J3-;k tft/rotrky/'ja-yk 
[0017] *^cOtn 'J yg&jClJ: 6^ v^ftffiO 

4*yif}£H:£Sn : Cu = 3-5 : 1 ttht. > v 

«MSn : Cu = 2 : lg*tt*i:, **** 
B*>£ailJiUfcIixX# 5 0 %WZb% 0 . fiMiSKft 

£Sn :Cu = l : lffiKirtafc. * •y^AKW^A 
«Wtott*X#2 0%gJKi:$:'). fei«i*JBfei:$r 
t. 

[00 18] iJilt tTN-^y^Uf'J^- 
*Att*flc ( d ) tttffl-tiikKJ: 9&P£3ftROJ> 

^ySS^t'fUx'y!^#:i:lS-fb / <y^l'i:^l : 1R 
iK4iaUrC*4. «»J ( d ) £K£-r*%&. *<0K 
£*(i0.1~0.2g/ll -x YfVWSLtmt U\ *tf>fl!k 

[0019] *ISWt J: 4 * y . p H *WT)V 

;&'Jtt«tf)7~10. #4U<tt8-9^i5Hfc»Srf 

& . P h# 7*8t*fi: to u ym^m^v u ygmtc 

[ 0 0 2 0 ] * -y=>fii:±ieea'J ylfigSrfflv^. im 
^ -y=Sf tvJ: Off^^ilS. ;>< v*®?)®&*4 0-8 0 
•C. #£L<«4 5~5 5XrC*4. *§ffi#8 0*C£j@ 

is^^7^^f, 4 o-cjfeatTtimaawjWR 

T-TS. ifc, LTtiO.3 -1 OA/d 



m* , jffil<tt0.5 -6A/dm2 ggtC&4. * y 
[00 2 1] 

mi WT. *«BH^ IdfcW&l/ltKfflfelJ: DUMB 
1 : 1RJ6£jS*j) 

13*3 OOmlt \£1?*J> 1 m o 1 ( 8 6 g ) £&A 
U MJ¥*»LTiR«aSr4 0iCfc:Lfc. tWPOBBTxkf 
;not h* U y 1 mo 1 ( 9 2 g ) £ 1 OHC^tTft 
A Lit. R«Jft'C?Ria3& t ±*L<:* t ±l»Sr8 0 

Xit Uxt^DDt H y y<aiSt*JfflI*iMlfLfc. x 

wont h y y<o£fi&A&, sea £8 o'a:ffi*> i 

IfflHItffctKtfc. SffliTi^aL. £fi 

( b ) mmffl (T/Urt KRftflc) : ^7*;kk7 
/U-fth*. 

( c ) ftffiSg^JIgiJ : ntuy/'J (ffiA 
* : Surfynol 465 0 <3fc¥I*ltS ) . 

( d ) n ^'/ut* y is-*yj±imfo iftftih Jfc* 
iSafSRtfSBffcfc-fc: «y h LfcttHWWIfc:* 3 0 0m 
1 £A*U TKiKk^hU^Al.Smo 1 (60g)£?§ 

JEK-nf-yKlmo 1 ( 1 23g) 
it. $?fl£ 5 0X:Kftfe«fl:^^Hmo 1(12 6 
g) fclOHfcdHJTSAUfc. RC^-CISiS 
#*±#Lfctf8 0•CS:^ii.^v^ J: 3 fcttHk^y^/KOft 

mmt. ^mziuzm&i. im N-\y^ 

[0022] SUML 

«KRjK^y3 0« (3 dm 2 ) Cout, Sxvn'WP 

?§ffl5 0±5°C. 0.5A/dm2 
T. 1 5~2 0^fflmt^>y=¥S- : fi : ^o^. 
[0023] 



fDUyi^UX(Sn 2 P 2 0 7 ) 


2 3g/L 


b'n'jy^ffl (Cu 2 P 2 0 7 ) 


7.5g/L 


ecjyi^y^A (k, p 2 o 7 ) 


160g/L 


( a ) mm 


2m 1 /L 


( b ) ffiRWBM (A^t^AT/Pft H ) 


0.5-1.0 g/L 


(c ) mm^mmm (r-truyyvz-ju) 


0.04g/L 


Pit 


6.18 


PH 


8.17 



r 



(5) #H¥1 0-1 02278 



ifct'C u/S n = 4 6/5 4 T'fco*. 7 ZmtS&ftX'nMm 1 fcRttfc* 7**51 

[0 0 24) mmm2 zm^tz. 



cuv/Ml aa \ bn2 P2 ; 


1 8g/L 


fn»J>-Kffl (Cu 2 P 2 0 7 ) 


3 0g/L 


foUy^U^A (K 4 P 2 0 7 ) 


2 50g/L 


( a ) mm 


4ml/L 


( b ) 3ftRif§B»jS>J (A-7^AT^ft H ) 


0.5-1.0 g/L 


( c ) m&khWm (T-tl-uyT-ya-)],) 


0.04g/L 


Pit 


7.52 


PH 


8.10 



*#4>ii*.v< x ^lli*^*, &#£I&*>iiJi&&IS|-ej> [00253 H^3 
itCCu/Sn = 7 7/2 3"C*ofc. fcffSrofc. 



fa'JygjmiXX (Sn 2 P 2 0 7 ) 


18g/L 


t'nyymm (Cu 2 P 2 0 7 ) 


15g/L 


fa 'J U *7A ( K 4 P 2 0 7 ) 


200g/L 


( a ) ffiRM 


4ml/L 


( b ) ItiRMMm ( A'9*;WAT^rt H ) 


0.5-1.0 g/L 


( c ) mmm^mmm (7tfuy/'j3-/n 


0.04g/L 


pit 


7.76 


PH 


8.11 



o k . p< -y ^s^^ffiRicSr-fL^^f Lfc t ; ^ . fifi jam* y *&&i^#-ciimij 1 t hshcx ••; *nm 

JfeCu/Sn = 5 l/4 9t*ofc. *ff=5rofc. 



trn'jy&SjllxX (Sn 2 P 2 0 7 ) 


2 3 g/L 


enyy»« (Cu 2 P 2 0 7 ) 


7.5g/L 


fD'jyig^uw (k« p 2 o 7 ) 


1 6 0 g/L 


( a ) 


4ml /L 


( b ) ffiRmmi (A-5*^A7/l/ft H ) 


0.5-1.0 g/L 


( c ) mm^nmm (r^uyyo^-ti) 


0.04g/L 


( d ) N-<>iS)l-zi1--VJ*mfct& 


1— 2m 1/L 


Pit 


6.18 


PH 


8.10 
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